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Conclusion
The road to greater productivity is clearly not an easy path and also a long-
term commitment. But there are few, if any, other options for businesses in an 
age where getting and retaining good staff is at best challenging. Companies 
are constantly grappling with the fine balance of watching their manpower 
overheads and their staff seeking ever better remuneration.
In the Singapore context, employers are facing the added challenge brought 
about by government measures that control the influx of foreign labour, while 
encouraging companies to automate and find innovative ways to boost 
productivity. 
The six interviewees featured here have showed that while productivity 
practices and initiatives vary with industry, some good ideas can cut across 
sectors. For instance, constantly finding new ways to provide value to 
customers, enhanced use of automation to handle routine tasks, and tailored 
enterprise resource planning initiatives suitable for a given business. Other 
chapters in this book will also expand some of the points raised in these 
interviews. For example, Chapter 4 talks about building a productive firm 
culture and informal recognition strategies for staff, Chapter 5 talks about 
change management and Chapter 9 talks about business intelligence and 
analytics. 
Just as important, if organisations and their staff are to benefit from the quest 
for greater productivity, top management must set the correct tone and bring 
the rest of the rank and file with it.
Andrew Lee and Tracey Zhang, Singapore Management University
Introduction
Productivity improvements in businesses are invariably championed as 
value-enhancing propositions. Whether the improvements are labour-related 
or asset-related, the value of a business is arguably enhanced when its 
employees are more productive, its assets are utilised more productively, and 
its operations are conducted more efficiently.
However, productivity improvements entail costs. Improvements in asset 
productivity, for instance, may incur costs of automating certain processes, 
acquiring better technology or equipment, or re-configuring production 
processes. Labour productivity improvements, on the other hand, may 
require costs of training and re-training of staff, motivating and incentivising 
staff, and making changes to work process flows. There may also be other 
costs such as management time spent in cost-benefit analysis and budget 
deliberations as well as in supervision and monitoring during implementation. 
But what makes productivity improvements difficult for business managers 
and owners to embrace is that, while the costs are often upfront and 
immediate, the benefits are sometimes uncertain and delayed. Some may 
also doubt if the benefits really justify the costs.
Although the benefits of a specific productivity improvement initiative may be 
difficult to measure, the benefits of enterprise-wide improvements may be 
more easily observed.
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Following the well-known DuPont decomposition of return on equity, 
return-on-capital can be decomposed into a profit margin component 
and an asset productivity component as follows:
Return-on-capital can be decomposed into a profit margin component and 
an asset productivity component. The profit margin component is widely 
acknowledged as a driver of a firm’s performance. However, profit margin 
can also be viewed as a productivity measure, since it measures the ability 
of a firm to maximise its dollar revenues for each dollar of expense incurred 
in operating the business. Although external factors certainly also impact 
revenues (for example, through product demand and selling prices) as well as 
expenses (for example, through factor supply and input prices), a productive 
firm can generate more revenues for each dollar of cost spent.
The asset productivity component measures the ability of a firm to maximise 
its dollar revenues for each dollar of capital invested in the firm’s assets. A firm 
that is able to enhance the productivity of its invested assets can generate 
more revenues out of its capital invested.
Putting the two components together, we conclude that productivity is 
therefore related to return-on-capital.
Return-on-capital =
=  Profit Margin x Asset Productivity
Earnings
Invested capital
Revenue
Invested capital
Earnings
Revenue
= x
In this article, we relate a firm’s overall productivity to its financial return-
on-capital measure and examine whether or not a firm’s return-on-capital 
performance is, in turn, reflected in its stock price performance. If productivity 
yields tangible benefits on an enterprise-wide basis, then the market would 
reward firms that achieve higher productivity with higher returns to its 
shareholders.
Return-on-capital
Return-on-capital measures the earnings generated by a firm on capital 
invested in the firm, irrespective of whether that capital is contributed by banks, 
bondholders or shareholders. Return-on-capital is widely used by managers 
and analysts to evaluate the operating performance of corporations. 
Research Methods (part 1):
In this study, we defined return-on-capital as earnings from continuing 
operations before finance costs and tax divided by the average of the 
beginning-of-year and end-of-year total debt and equity capital of the 
firm. To avoid comparability issues caused by differences in tax regimes 
across different countries, we used a pre-tax formulation of earnings 
rather than an after-tax formulation.
We defined total debt as all financial liabilities (current and non-current), 
and total equity as shareholders’ equity including non-controlling 
interests. If a firm’s operating (i.e. non-financial) liabilities are mostly 
current in nature, then our definition of capital (total debt plus total 
equity) would be approximately equivalent to non-current assets plus 
working capital, where working capital is defined as current assets less 
current operating liabilities.
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Exhibit 2.2 below summarises the distribution of return-on-capital, averaged 
over the six years, for each of the 22 industry sectors as well as for the entire 
sample. From Exhibit 2.2, the mining industry topped the list with the highest 
median return-on-capital of 24.3 per cent for the period 2005 to 2010. This is 
not surprising, given the boom in commodity prices during that period. Like 
mining, the oil and gas sector also experienced strong return-on-capital of 
14.2 per cent during the period. The retail industry also did well with return-
on-capital of 16.1 per cent, attributed largely to the retail boom in Asia. On 
the other hand, airline and semiconductor companies fared poorly, with 
among the lowest median return-on-capital of 5.0 per cent and 7.8 per cent 
respectively, as they continued to face very challenging market conditions.
Exhibit 2.2 – Distribution of Pre-tax Return-on-capital
Sector No. of                         Percentile
 fi rms 5th 25th Median 75th 95th
Airlines 11 -0.6% 3.0% 5.0% 8.4% 10.0%
Automobile 39 1.2% 7.4% 13.7% 19.3% 30.7%
Chemicals 118 -0.1% 5.8% 10.7% 14.2% 25.5%
Construction & Engineering 87 1.2% 6.3% 10.2% 17.4% 33.9%
Electrical & Electronic Equipment 147 -7.3% 3.1% 8.4% 13.9% 21.2%
Food & Beverage 94 1.6% 7.5% 11.2% 15.4% 22.9%
Industrial & Manufacturing 231 -0.3% 5.5% 9.3% 14.6% 24.3%
Marine Transportation 33 4.2% 8.5% 11.5% 17.4% 24.2%
Mining 17 -22.7% 20.2% 24.3% 37.0% 47.7%
Oil & Gas 19 5.9% 10.3% 14.2% 18.4% 36.9%
Retail 52 4.2% 10.3% 16.1% 21.8% 41.5%
Semiconductors 50 -8.7% 4.9% 7.8% 11.0% 25.1%
Services: IT & Software 33 -1.9% 3.7% 9.1% 22.9% 42.2%
Services: Other 34 2.2% 8.3% 13.1% 18.1% 34.8%
Steel 89 -0.7% 5.0% 8.5% 12.8% 16.7%
Technology Hardware 47 -9.9% 2.2% 7.5% 15.1% 23.4%
Telecom Services 18 6.2% 8.8% 14.2% 22.1% 41.7%
Textiles & Apparel 55 -3.9% 2.5% 6.1% 10.9% 20.1%
Utilities 53 2.5% 6.7% 9.8% 12.9% 20.6%
Wholesale 70 0.4% 6.2% 9.4% 13.9% 21.2%
All Other Industries 117 1.2% 6.1% 10.1% 14.9% 27.8%
All Firms 1,414 -1.2% 5.8% 9.9% 15.1% 26.7%
Exhibit 2.1 below shows the trend of return-on-capital over the six-year 
period from 2005 to 2010. The median return-on-capital across the 1,414 
sample fi rms ranged from a low of 8.0 per cent in 2008 to a high of 11.5 per 
cent in 2007.
Exhibit 2.1 - Trend of Median Pre-tax Return-on-capital
Research Methods (part 2):
We collected fi nancial statement data on publicly-listed companies 
from the Standard & Poor’s Compustat® GLOBAL database over a 
six-year period from 2005 to 2010. Companies were selected if they 
have the relevant fi nancial data to compute return-on-capital measures 
as well as stock returns for each of the six years. To make the data 
collection manageable, we only included companies with revenues of 
at least US$100 million for the year 2010.
The fi nal sample comprised 1,414 companies from 22 industry 
sectors and 12 markets in the Asia-Pacifi c region – Australia, China, 
Hong Kong, India, Indonesia, South Korea, Malaysia, New Zealand, 
Philippines, Singapore, Taiwan and Thailand. We excluded Japan 
because it would have otherwise dominated the sample – Japan alone 
would have constituted 35 per cent of the total sample, and a sub-
sample of Japanese companies with very low return-on-capital also 
signifi cantly skewed the results.
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Industry-adjusted Profit Margin Industry-adjusted Asset Productivity 
Superior firms outperform 
on both profit margin and 
asset productivity 
Highest 
return-on -capital 
Lowest 
return-on-capital 
Sub-par firms underperform 
on both profit margin and 
asset productivity 
The industry-adjusted profit margin for each firm is calculated by 
subtracting the median profit margin for that industry from the profit 
margin of that firm. Similarly, the industry-adjusted asset productivity 
measure has calculated by subtracting the median asset productivity 
measure for that industry from the asset productivity measure of that 
firm. A negative industry-adjusted profit margin (or asset productivity) 
therefore meant that the firm’s profit margin (or asset productivity) was 
below-average relative to its industry. Conversely, a positive industry-
adjusted profit margin (or asset productivity) meant that the firm’s profit 
margin (or asset productivity) was above-average relative to its industry.
Link between Productivity and             
Return-on-capital
Some companies may find it easier to manage their profit margins in the 
short term (by managing their revenue and cost structures) than to manage 
their asset productivity, since capital assets once employed in the operations 
may be more difficult to be re-deployed in the short term. Other companies, 
however, may find it more difficult to manage their profit margins due to 
uncontrollable market factors.
Exhibit 2.3 shows the industry-adjusted profit margins and asset productivity 
of firms within each return-on-capital decile, from firms in decile 1 on the 
far-left of the chart (lowest return-on-capital) to firms in decile 10 on the far-
right of the chart (highest return-on-capital). For each return-on-capital decile 
of firms, the bar chart (measured against the left axis) shows the industry-
adjusted profit margin, while the line graph (measured against the right axis) 
shows the industry-adjusted asset productivity.
Research Methods (part 3):
We examined to what extent each of the two components of return on 
capital – profit margin and asset productivity – actually drove return on 
capital of a firm.
We first ranked our sample of companies by their average return on 
capital and partitioned them into 10 groups (deciles) accordingly, from 
the 1st decile with the lowest average return-on-capital to the 10th 
decile with the highest average return-on-capital.
For each firm, we then decomposed its return-on-capital into its profit 
margin and asset productivity components. Because different industry 
sectors experience different profitability and different asset utilisation 
rates, we adjusted each firm’s profit margin and asset productivity 
measure by computing an industry-adjusted profit margin as well as 
industry-adjusted asset productivity measure.
Exhibit 2.3 – Delivering Superior Profit Margin and Asset Productivity
From Exhibit 2.3, it can be seen that return-on-capital increases with profit 
margin. With the exception of a small decline in asset productivity for return-
on-capital deciles 7 and 8, return-on-capital also generally increases with 
asset productivity.
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Exhibit 2.4 – Return-on-capital and Total Shareholder Return (TSR) Index
Research Methods (part 5):
Finally, we examined the stock price effects of the two separate 
components of return-on-capital – profit margin and asset productivity 
– to see if each component separately contributed to TSR beyond the 
other component. 
We first partitioned our sample into three equal-sized profit margin 
groups, representing low, average and high industry-adjusted 
profit margin respectively. Within each profit margin group, we then 
partitioned the firms again into three equal-sized asset productivity 
groups, representing the low, average and high industry-adjusted asset 
productivity respectively. This resulted in nine groups (3x3 groups) 
based on industry-adjusted profit margin and asset productivity. We 
then computed the average annual TSR of each of these nine groups.
While this observation can be expected, Exhibit 2.3 is more telling from 
another perspective. Firms that deliver superior return-on-capital (on the far-
right) significantly outperform their industry peers on both profit margin and 
asset productivity. In a similar vein, firms that deliver sub-par return-on-capital 
(on the far-left) significantly underperform their industry peers on both profit 
margin and asset productivity.
Link between Return-on-capital and Stock 
Price Performance
Research Methods (part 4):
We next examined whether firm productivity was rewarded by investors 
in terms of its stock price performance. We measured stock price 
performance of a firm by computing its total shareholder return (TSR) 
per year from 2005 to 2010 and averaging it over the six-year period.
Exhibit 2.4 below shows the relationship between TSR and return-on-capital 
based on our sample partitioned into 10 return-on-capital deciles. Since 
TSR is also affected by other market-wide factors, we express each decile’s 
TSR as an index based on a multiple of the lowest return-on-capital decile’s 
TSR rather than as an absolute TSR. As Exhibit 2.4 shows, TSR is generally 
increasing with return-on-capital, suggesting that firms with higher return-on-
capital generate higher returns to their shareholders.
For instance, firms in the highest return-on-capital decile (far right) generate 
TSR that is almost twice (TSR index of 1.96) that of firms in the lowest return-
on-capital decile (far left). Even firms with average return-on-capital (i.e. those 
in the middle return-on-capital deciles 5 or 6) generate TSR that is about one-
third higher than that of firms in the lowest return-on-capital decile.
The evidence suggests that firm productivity, as measured by return-on-
capital, is rewarded by the market in terms of higher stock returns to the 
firm’s shareholders.
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Conclusion
The findings in this study show that a firm’s productivity, as measured by 
its return-on-capital, is strongly correlated with its stock price performance. 
Further, when return-on-capital is decomposed into its separate components, 
shareholders of firms that outperform their industry peers on profit margin or 
asset productivity enjoy significantly higher stock returns. Even among firms 
with similar profit margins, shareholders of firms that outperform their peers 
on asset productivity enjoy higher stock returns beyond that associated with 
profit margins.
Overall, the evidence suggests that there are significant tangible rewards 
to shareholders for firms that achieve productivity enhancements in 
their businesses. The evidence should provide some comfort to those 
business managers and owners who may be sceptical whether productivity 
improvements actually yield positive benefits to their businesses beyond the 
costs.
Exhibit 2.5 shows the results. Analogous to Exhibit 2.4, we show in Exhibit 
2.5 the TSR for each of the nine groups as an index based on a multiple of 
the TSR of the lowest group (i.e. low profit margin and low asset productivity), 
to control for the effects of market-wide factors on TSR.
Clearly, firms that belong to a higher profit margin group produce higher TSR 
for its shareholders. More importantly, however, among firms in the same 
profit margin group, firms that belong to a higher asset productivity group 
also produce higher TSR for its shareholders. Thus, even after controlling for 
profit margin performance, firms with superior asset productivity continue to 
deliver higher TSR relative to its peers.
Exhibit 2.5 – TSR Index, by Profit Margin and Asset Productivity
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